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1 . A method for connecting a first and a second thermoplasticity tunes 
each other in a traversing direction of an axis of each of the tubes , comprising 
the steps of: cutting the tubes with a cutting means having a heated cutting 
surface and forming a continuous melting seal between the heated cutting 
surface and a cross section of each of the tubes; thereby retainxng the 
seal between an interior portion and an exterior portion of the tubes; and 
connecting each melting end of the tubes each other while holding the tubes 
for forming a connection between the tubes. 

7. A sterile connection forming apparatus, comprising: a cutting 
means; a means suitable for heating the cutting means; a pair of setup blocks 
suitable for accepting and holding two tubes to be connected; a means for 
giving movement between the blocks and the cutting means such that the cutting 
means is located between the blocks and a traversing portion suitable for 
the blocks to accept the tubes; a means suitable for arranging the blocks 
such that two different ends of the tubes align each other and for realigning 
the blocks such that the ends position to face each other; and a means for 
separating the blocks and the cutting means while pushing the blocks each 
other . 

Description of the Reference Numerals 

In the Figs, 9, 10: blood bag; 11: thermoplasticity tube; 12: tube; 
13, 14: slot; 15, 16: slot; 17, 18: block; 19: heated cutting means; 21, 
22, 23, 24: interface of melted tube; 25, 26, 27: guide 
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(traversing) & affile & Z i^itti^o 12 |i»fa-^3*?f«»fcftU 
o^/io^^i-^'^ffiZl'S^JL^ LT|S]# HI! 1 1 9gB*a&B&R&So 

Ail* LT«ftt 5»CSL fc-» ° SUnctK^TttSnSA^KttoTV^ 

T, tt«W*attttllt-»«*?f littftf*^ ° ^ LtSjtt S ^ |C £ L 7' O <y ? 

y^tt»»=«fl[*T?JittiaWr^a*»&»l**n (traversing) £ WffiK & £ «t ? tt&B^Ofe?" 
Iftoil^i^i. TffiZlz ft & feg»r^7* o y ? *¥?ft7!l * * 

&20. ^raB*tt^TEesnr^s»fTai*w iig^if. 

11 * i - y'a) -fe r ^ y h ^^4! - h *■ 30 T'* 5 W rFlf #0®BM! 1 5 g!SE4ta&££8E& 

•TSOKjgLfc— *t^#^7*o'y 35 1 8 ^-^^-"y^'Ji^ig^i-^'^-rs^ 

Si, tt»|tf#a*-aP«W-*<BK«Lfc#a£x *-h^tt5^"^'t-*!5> WE**-*" 

•fay? twcf ° y?^fi-7'^yAns mm% 1 7 *giE«w2iMggEi£B. 

0>llgLfc8S?T8l& (traversing) £<n?$iz J: 1 9 &^^-7j&^y-;u$tt*:i£<.^a>ajg 
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21 ^ K ^--x<y^3&i^^- US 0 CAPDirisC'TtiN &3al$i$mt$titzj&&T 
2 o aetta&mMM- CAPD/s*tt#tt Lfc*?-f^8iLXft 

2 3 g^itlS^^-OWfa-^tEl if ^fflEKgttiiSn* *£T?**Ui*&3-4P*M 

2 6 in^^W/il^i-^Miifi — fe'*h U'yT'S.^^S^J (disinfectant) ^ 

(sterile connection) (ilK -y*v?') S-^jjK (scar tissue) (iJgg^-^Of <o 0 

^Bf '— oco§»*»&te<OSS^-W« fci^l^ m&.Vd^ &WM (bacteriostat) X 

it4 #!fcWEf W^S^St 4. 30 tif&tf>&^& (medication) (Dtztf>V>&m<r>mm 

4«it5:i**<f. wnii*HI?W4-e*»)B. /«/;fti:^4t4. SStl^ tt^Wic^T 
- i^-c #-r\ £>Ic$n^itn5gM 35 f®;xii-<i<7>-9--r 5 >r h/<7/ic^tQwt*i 

£ o ffi (platelets) O $B § jfil fl£ # j£ # (blood 

£|M K y * v <K-&W *£ Z> WHtMf0i&)&?7rf& separted components) & tz #> K ift^ T 

Btm&#T (continuous ambulatory perito-neal &I9$#*, $fl,3#!k 3t<fc ffitfftfflx nfflB& 

dialysis ; CAPD) G>«<&T?*5. w(7)ig3g(± % 40 ft||itf)/ca60g5©S!k fftWftfiFJfiKttiHBliafi^ 
jE^tr (i ^ /OBiSir «k oXBfe*3: ft£fi£j£fe (rejuvenants) &SSI3i(ift6Wf5^*ft!*3Ui 
(waste products) £jfil?£a> »Jfct*-ff w n£ WKglBgU ^IJno:^^^^ 
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7 

gro^ >f AT 4 (time assay) £LTtf>on 

li&Sllil^-'y H ^XZ>f£\zjM&&'-<?7- 'J T 
I: 2f & L-» -tftlcJ;!9lfil^{iA^>"C*>^24^FBlJU 
F«9 »r ft -5 C i <!: "T S <b ^ O w t T *> 

(viability) li&mmm^fmmzimz- ztnzm 

fttfySBM K <fc o T^«i'-r CI t it X £ Z V ft i* *> x 
StoSfi^ti^ $ ft U *>\ 

TW^M3=ft?iS^@?riJ^^-r5o ifeir-T 
^TO^^Sft/c'^^tiSs^M&vl^ SP 

— b p \s — ^mM^tn j~y.umfc\~ 

Rjssfbsft/c* 'Jtg-fbt'-^ (pvc) frc,-z>< 

£#*D£ftT^So Orf>>a>Sfch|3k tixlf 
l^T'x *ft£<i^y>^3ft/c->*-r Airfct^ 

mmft&W&L tz<05U± L *ft(f 4fft*>ffiF9* 
ftS*>*fti<5 - 1 4* < f-^T^S^^JtStt^ 
»(75x< -y ^ w^iig^-^jfi&S iLfc0t5:i« 

=l - ■? <n m li<I A* K Pb1H1£-® << * TIES $ ft T 

myitis * l T«j»*rffit4?' 9 * *■ y * ^ -f 7 

7 7 AtiJnguciorgg^ftSo jfc^T?B9t*-3- 



5 

WaWfeft L * L T@{b L & ttfrttEB&T ic 
fiPSI^U*i-.y^<aft6^^(i'£$ftf#te 

3968195^;5ffil*^§3fttea>-^Co -e^M 
(i^u-A^tiJnUftxTvJx'y k Kfc^TSBSU* 

*g'gf*§l3897296^tiM£-m*2'S-fc>-feK ^ 
<nUft*®& L T wT^BMt $ ftT i i. ^® 

« ^ a. - -f &®m-f z z fBLvmmwy 9 &m 

i'\ (An Aseptic Fluid Transfer System 
for Blood and Blood Components,") t* — • x 

- . t^jljv^ mimms^ 546-552 

I, 9^-10^-t. 1978 (B.A.Myhre et al , 
Transfusion, Vol.18, No. 5 , PP.546 — 552 , 
Sept. -Oct. 1978) It— ^ -r 
A (AFTS) a^'y h 

fTDyD-feX^-fE^LTt^o AFTSai7H4A 
(Kapton®) 7^^A (+i>^fi«|ir i^l^S 

je-e3BEtt5f»** 'J ? KWI6) mto. 

" H" WW&M&fe-f * WKSEB 

S=ft^AFTSj.--y h T lOOOpsi (^^ -fe v ^ ^ 

- h ^^»3 6.9x lOPiJ'W) (7DEE7tlTl-^«6^ft 

So ^ -f oeag«i45#osirBHrt>fcoT2oo o c 

(392T) lc±#i±Lfe^ftSo 

ft N *LT^-fA>6AFTSaiy h**6Si*3?ft5 

AFTS J.— *y h (iAFTa -7 l> Fe1^§iP 
IxHtf *>-.»nc i^Tl^i: t - h •> -^s ft 
So 5lfty*ftfcAFTSj.-y hT^?ft/cjfll 
Jg^<*y^'<i-tftir«i:oTg-g-rs 3. i^'t'l o 0 

- O •> ^ x a {iil< N T— Wi * 5 
»5£WK*J£Sftfci-'y h 
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9 10 
#2SB8li > * -r AlRBttfcfiySL Mia 1 1 RCX 1 2 *>*MBSa>5£&c&£&<f>^4i 

«*(&K+#fcM^i8!ra^#»->-' l 'M^ ^ 7 1 1 Rtf 1 2 ^flso^x o 1 3K.tf 1 6 a* 

^LTJBfiBttfflS^JfaFn*. gas&w%*p« i 3Rtf 1 b2lv**—7 i imi 2£^n*-s 

ttSBtTN 9ft < * L T^»oiiJn<75ga«ttra L: *■ ttfflSK^tt L . * L T?f I4#® 2 1 Rtf 2 4 li 

S. c<B$&S8«:*B<&i«#**&JIU RflKL^L L£o 0 1 1 Rtf 1 2^n7'o7 

tffiffit -5 =. <!: is is n T «btJ6«ttt*We-T ?17M18li> »:/ o y * £ #*I 

1Z<»MmFn (fittings) *#fctt^fflS^i*EO ^ 2K#I&*SM'<* (IP 5 M Kcfc-^TS> 

7 Rtf 1 8 Kffiflfc&qiSftfc* * ° h 1 3 — JIJK&JIJL fcx a >y h 1 3 Rtf 1 6 <h i 

*89S8(;U 7'o-y? 1 7 Rtf 1 8 Kfift&DniSn 0 X SftLfcf a-ytt^Jfttt^. 
fc % *oyh 1 1:6 KjfAStt*. xay y ti^T-f K 2 5 , 2 6 Rtf 2 7 \ZffiW&m^%ltt 

h 1 3-1 4S.CX1 5-1 6liOT<"',ifi-7' y^nil^^Jnt^S. 7*a<y^l 8 It 
ffiZ&VXtiZ>&r>K&n$nT^Zo m\Wb S&R3 I <nm&SM } S:ff®'tZ±oK*:»b 3 3 
M^4EIIC±5^T X fi-7"l 12fctf 1 2{±jfil^30 KJ:oTfflS»cSBRSn*^ffl»a5ia3 0, 3 1 

? 9 2&tf 1 o icfiatina. K*^- . £ lt^s ttT<,>5. -e-mcckoT> asffi 3 1 

-7'<7>?*><t>— o*5S^<*y^JcSSc-r5 zti* it. {tti\c**)Vffi$titi7B'yfRV*a.-7 

i%T$,-*3ft£M£*'4-*ftt>-t>K:ffi0>/'cy 35 *3 2i:J:-3t7'o7? 1 7 O^-sSUflKjfLil 

W. 2 ISI^^.-r * i n noOT 7' a y ? 1 7 Rtf ^ 5 BlttX* t^fF^ fK*2 9 "RXfft.itV7 o 

1 B li^>t»o< in^;7V - KT^SiM? y*1 7 ROM 8 *i*¥L oy £tt£ * h -y7°-7' 

ir J: 0 mam^fSL*** =>--7\ \SUS\ 2 SriiDiff ^ » 1 H17!;Sm 3 L ~m 5 HI7!?M^ 8 0^- 

^•T-SE^^^ItL 2 1 , 2 ^(i^ 1 Blir^3cn^SP< *° y h 1 3 - 1 4S. 

2, 2 4***S. Cti&wMILytTO V 1 5 - 1 6 \z* =L-7V&*ft XirZ. B 7 Hir 

2 1 5.^ 2 4 1 135.LX 1 2<Oim<!:^ SSnsWS 1 9 R.L>'7'o -y 
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11 12 

\U %W$®L 1 9 aWWWttf ^ ° y * 1 7 1 *> «9 KdrfMctHj^-f £ (Ml 5 EI#J8)o ^7 -f K 
8 0>W<n£M±— ifiDttlcttoT^SlllW/oy 2 5±roxh77'3 8 (Ml 7 13) ti?' ° y ?]&XX 

9 »±SSSR»4 0lc@5£ltt mWtlti&tZt* *=>--rf 1 1 1 2 (i 

^h77"7'D7^2 8M^ff^5-fK^'?^ ftT\ 3 2 irj; <9#-x t>ti-5>IE^I^ <k ^H** 
y ftfffltltiZtZ KWm^&tfjE L < &fif Kit* * nfclS^SR*^-^ 3 . 
^cfco^/N^^y^'3 9»|^4 1 icBJEL i0 *ISIlKffiffi$nsiaWr#S:Jia*^JIS«:<k 

^ o ' mum o>mm Lfzsm* 

-?3 7 (ifl7|2l) S-g&ft-TSo H6AHIKX/ # -So WfSli^'vK, fa^ * 
BBHc^ittS^oy* 1 7K.OM 8ti— S^feto ^7^c7^iejc&£ S^WX tiffin 

^TS^iPSt-si^^ffliiJ'ft^-rs. aj^& £T*r*re*a. aifsttsi^, ip*>&>5~35 

fiJCfeSi^Jix ftfttfyoy^iiyoy^ 18 $ (0.12~ 0.89mm) T£> Srf^fi ^ - 

y 3 6 -fyh (preseure fit) t5:t 20 WffijtftofclBt *<» 

K«fcoT©«Ba«ir«*¥3*iS (M6I23) 0 *ff l*> »k +9VRxfTlf*Jv 
° V V 1 7 S.CX 1 8 7 W K 2 5 , 2 6 i:li!#y^n/:#-7' u - K Cfctf 5EPI5(|[s)g&& 

M 7 H yr-^oy? 2 8»r^#*fc »n y ^ ^ h wapifl^wJptt^a^iafK^S:* 

Tffiti"* ^ D '^ 1 8?):^i5 J:oTeBJq«rtti-rSwi**"e*S. fffL< 

Mir j; oTiaK* 7**8***811* L k 30 ji N «#S(±^f H.^^/iSB^*i^-K y * y*" 
J:t>*MjDIBT#&1 9i:^LT->-^5n/:^ti ^TcT&^ft-T £ J: -5 £ * n S (indexed) 
3l3KiS*tt5«fc-5lwXoy h 1 3#XX 1 6j&>'— ^MJ y7*t'*5. S?£L <li* h 'J y7*ti5 5 
Jijirg?nj-f £ e mft^lttztz*>\z~'s b'ju2 9£ *-hT'&»3> J; Ofif * L < *>*9.8 5 

§l*tt^T % 'NVK^2 9i:gi^nTi^7'D *>*K •eLTTIE^Jl^M^J'^-rSStaJa^^ 
y ^ 1 8 ^ «e L Tf y 3 6 K J; 7' a v 9 1 8 35 ^Z&i&i- 5i7i:xyf v/^n/: 1 5 ^ 

±^iqi4nsE^*at:T<?)ya y 9ffi<»m& (0.025^) ijw^fyi/^w'J-fvA^M 

CtoTyny? 1 7^ ^Hl^-a-So g^?n 3?n-5 : (1)T? 'J ^gf SJ« 1 $ A/ (0.025»ni) 

5^7d7?M^~ y «l«r»aWi#S 19 ® % (2)^ < £ t> 400 e C * Tf SgJt T? * * 5f #K .i« 

^t»StnS«fcoJr^ift-r-5. 7"oy;i8»3- 'J7 $ KtlfiliOl 5^ (0.025m) Jl. (3)T7 'J 
^•-^7'D-y^2 8^^-i^i^. g-a-i?n-5 40 Ji<mWffl<ni 5 ^ (0.025™«) ^S.CX(4)1.4 5 ^ 

^ ^ j. - 7'Jg^^[JSIi#a(73^^-?t 19 Ji -fn £ ( 0. 036mm) ^ 5 <nm<n Ws* ?i*-Hit« 

»conT^nt>co-?i-7'iS±T<i^/X£BSI*>'{S ^MlflK 2 5 ^ (0.051™) Jtffls'-t'*-? H €-%"T 

^n-5cfco»r x 7' ay 7 1 8£Ogl5S3 1 tt^<* 3 -5. 
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13 

ir, int. o pjM<b * ttfc # y gfbt- i - 

-7'\Zk> M * S ft 500°F (260°C) 75M750°F 

(399°o ^sjfjcjp^^n^c aw¥a»iff*L 
R[>'i2) f - * - y s-g^-r si»Rraatt«ii*ffla[»r 

Xli'* y ?* iz&tt 5ns. ^ - * ft £ *>' 
$ ftT ^ 3 >< y <r tiWX S ft"C ^ £ ^> 

% #*}500°F (260°C) &CTT*lt'<t x 'J 7M'< 
irgkSfttt^. fc*J700°F (399*0) «fct)_fc-eJi. "5J 

l < y x-?u v<7D$n## y ^1^7 -< y<£>$p£ 

. S otic ttjfe iiitftitt 0*6 J&600T 
(31 rc ) ttHtffl ot pJMb t* - ^jflii8E*^< y/fi 
- 1' y ^ K S ffiJBK ** L "Off * L V *HKT* 

JnJtt3ftfc^#SK5&Sft£i$ra (ft 2 80 
4»i=S5<b**6a6SfiKT?*S. ^JSS<b*ft/:#y 

^--7-^0 < zfmm&®B<nm£± o^3oo°f 

(149°C) 

^ i - 7* *• jKECt zm&Wti%wi^&.i**iL T 

^ a. - m S8SE*rt*tt < S J; 
■9 ^iHSTOT^S:^ t ii#> £ ft £ . i^SOTjnM 

KEnes n^^it'**. ismoiesi (4.2 

mm) fl-g§* 10 i» (0.25mm) ^OTPJMfb^'Jig 

{bf-^Hn^-'7^'^ i -7'ir-^LT > ZIOCD^" 

=L-y Z> fz #><n 0.5- 1.5&ff)rtrM(itt & 

^£^#&coT*S-£j&*Jiaiift/.:. 

7' ^-—^lJtcSJlJ * * o tz #>(:: If t" £B#P^ 

ttflMC-SSIWCtt <■ * - 7* £ W#S £ 

^i^^i^i^ a 11^ 1: 5 -a- aeig < nc < 
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ai~ 1 g>**JSe-*-'«s t> we* * w £ Is 

$ft^o 

y^ (heat sinks) £ L- TfF^"#*-5 0 f L -3--7*(i 
5»«JWr^a**K5* * ft * K oft TfflSir Jf L o 
*^$ftS3.£*'^T*S. 

-165 ^ ^ (4.2ma) CO^ J--7*JC^LTv 7* a y ? 
/U (0.13mm) 75^50$^ (1.3mm) T*S-^#T" 

* K) s favft ts&m^fSL ttomwtt * l 

-25 HR«|?J10 $ ^ (0.25mm) 75M20 $ ^ (a51mm) T" 
^10i^ (0.25mm) % #ir^5 (0.13 

mm). «kD'j^ < yny^*»&jRiaiis#a^£^ 
20 n* \z it ?'*v? ~>0>tm&&& *> «r t> r 

-5, *&20 5^ (0.51mm) «fcD±x W K&J50 5 *> 
(1.3mm) J;t)±T««»CS6 3Fftfc-f a- y«8li 

• !i14T*!9?f 165 5^ (4.2mm) .tOiiSAMr 
25 7^^'<^ JL -7*tC>^LTj±Ji^»Cct07C^^rB^ 

m\z $ t» 3ftS«F»=»Jlfi*^bL«fia65fflSJ; 0 

< i fe50°F<£^Sg'e^it-rs^2gsmfli 

- 7'&m.<nmS0%*-%-t Z>yz&K •> - ^**t- $ If 
SRI), SfcofcEfi^-rSC s 
* ft -S ^ * * » - 7* Ji RI f ^ 

ft* u m®w®m n ta, ^fpsgicu^x-o 

40 Lt-*- ^®Pffi*^-rs«fc-?ir— jStlcSESft-rs 
ijif uviiif'jxf i/ y^m-&ftS.cx# y 7* o 
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I 5 

t£\,^3--7o)&$lt%)0.S- 1 4 y* (13-25 
ran) cfc^^li-Si&glitt^. 

trtroiligt •> * -f a (D-UZMfR-t *> z. t ti 

■>-'i'$ntzi&l<^<7>i%ffl> ( a sealed distal 
end) ^tt^An#-^tt5:i* { t^5 

(bacteriostat) IXli^MKI&CTggESn*^ 
ftfi£>£^£ (medicaticon) ?*<£>£n # ftjg 

> - * nfcSSSB* * - 7* irgfitf 5 3 

<r>w&*- v \z&stt ^ w <t laotiiwi:^ 
errs w<t^'T-^So K^-^y^iwasds-h 

h OF*3i8|COPIi£ (septum) t'i^Ci^'t' 
y 7 v>m@i* tr^gg-T 5 C t K <fc 



16 

i±, Mmsk* =■ -r&xm<&'< y 

M£.'*y 7>s^7- a£ZXCAPD -> x -r a wp|^ 

*r^<y ^ttW iz&aBeS&tt<&*:«K = * ? ? con£ 
f-e L T •> - 3 ft/ciS^oiffiBB^lTf 5 1*^£0 

4l>fa-y*SS5t5. lifKk 

P (entry) £Ol#— <7)HgHfi*J#© «fc L T C J; 

^ - 7' y 7 QXit^ 

Z?\z — — K ^ 4 9 RtfS'-A'StlfcjiV *^«>*4 
S^ttStVf ^4 7 »rgjgg5:nTt>-5>AP 
4 6 €-*-#-S*|felSOifliJR 
^ 1 1 BUifiW*'*- 5 2 

h 5 3 icftfttf ^tiTl^S. 

yfntttifr&m&KHZTx-t. *5B§aicj:-3T^ 
77^ li'j&Wlzfc Kt- >< y ^ ('^ 

14\ t77-f \*'<yftetiR'bfc£'f£ffe?}$:i%f}Q-t 
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17 

tz *>0)msitM8tiRWB~eit& < *o £ ftt * . 
use <ha>'T£ & titt^s, 

*-h * f - 7* KfrtfS 
t ^fHSSSfctOM" © J6cr> x x a 5 co 
lcffiffi-tf-Sw<tfct?§-5. •> * * a tt&Stttffrfff 
4223675-?-KSE«5tlfc*nira«i-e*S. Lrf>> 

MttMftK 5 & '5 *i 5 3. i K*# 1 1 tt^RgiS 

•> - ju® ffl * nit s m a o *■ ^ - 7' &m tz * - 

^ _ -y Jj- _ CO^gRtf 7° O -fe X 

tz >s ^wiS^tt s = * ? * w a «- a - ^' £ 

> - J ftfc & if ^Oii^%-r 5 = *? 
^n/ii'f a-/titi:SJn5 ( left 



with) «fc?K. S»*»LTfHttiF-li-tt#&g&aE 
xN-y *r - •>* ti * y tg-fkt- - 

- OCOiftnJMtt^ 3. - 7" ^ ^ - 7* COq^dSL^r 

i - ycoft^ i ^ i^f^jr •> - 
co^ii^^-ggg L T^f- - y Ww86^a5«:^j3t 

s 0 *Bjifi;fc^tgffl ^ ns$p $^173 

(transverse) i^^-^i-^'COiiilt^rSISlS 3. 

t S **{fitf L *>£-f ^ - y'tU-Mrti 
^T*So 

T cDSgJi^lB L ^PS <9 SEftff S o 
^^S^J 1 

^.m 5 nS^gfi 1 4 v ^ (25s«) x 2 'f 
(51»bii)x 1/2-f (13mm) CO^-^T^) o— StfGO 
7;^-^A7'o7? 1 7 1 8 £lf L T t > 
/Co 7'° ?li^&^> tn6»HV* (25mm) 
^S^^oTitgir fcl^T 0.156 v (4.0 
•mm) <D— S^COXoy h ^fL> tU^oy 
h{i0.100-<V^ (2.54mm) i|lc7)§iPgB^ f- -3- - 
y^D7h K#ffi*-53EBKS3 «fc ^> 

.C/T0.25-f V* (6.35mm) gin/cP^Pi^e^TiE 
> ijtnti^. 7"oy ^{±_h^N-i7^v^'irt v 

t> n/co ±95^ ^ v ?'{i N 20f 
(51mm) x 0.7 4 V * (18mm) £7)W^7' U - K ^ 
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^-irflfcfl-L *JM\z-fy.tfVtitz Hvf (25m) 
xa5^f (13nn)xa01'f (0.25znii) <r>§& 

mum* <i-7rfu-Y &ffi*.Tts k> x my' is- K 

* - 457 y h gta t - 9 tmA. tzZ4 -1 y 

* (61mn)x 3 4 (76dbd)x 1 yf (25mm) 

wt7 5y?7'ny? ±lcJlfc&tty to titz&y' 

Wc» 165? ^ C4.2nn7i) 10 $ 

» (0.25ran) iy*fl>rt¥»TOft# yjfft-^jfll 
^"y^-^-yS-xo-y hftirJfBEU RlWrlc 

iat-*lCcfc-^T320 o (620°F) Xztvm^iz. ^ 
■J^v^iCfLtyDy? 1 7S.O' 1 8£?t 
tt wBB*6*» t» » 0 * Tift 1 gflflfc =b *: K) m 2 H»r 

7* a y (± l/®toti 3 BlfciS Sft/cfegu: 
&Wnt Ltbtzo f&1- 07'u- K 1 Sxoilftco 

mwz®tz ot 7o7? m*> *nti^ 
k 7' o ? 7. i, l oy $ n/c 
^y -yy^K^ 5&roi*i»«fi-y*Ki 

*l/c. w.^akfF*»toateon£o#m^i7*u- 

K*£* 3 &co*iflFCO/ca67*y-K£$x 

Ti^fc. S^S8Ji30psiEE;&RSftK'**L;fc. 
%%0I 2 

l tzo nt&m i ir mm $ n fc-«ac;tma) 

•y - $ fiTt fi- 7'^-flfx./cjfii^< y z. co 

** to x H8E9giftJ3 y - k 4>~ejfli^-( y is Jn* 
fc. s^Jgffcii y y h Oh 'J * --tr^y 

(pancreatiodigest)] y h v^ty* h v (^fiifc} 

copffcfe) 3 ?x jfcffc:*- h 'J y a 5 ? N y y«=. 

* 'J 'Jx.iSJMr*^ h °-*2.5?£"£%L 
X^tzo '<y^*35° »cT>r y*^~c- h L*L 

y'coft^KJiJS-rs;: t^^H'-^-^/c^ir, ✓< 
y*'£, msns^if 
- y f«3 ir y o x s J; o ir y + J- - •> 3 
yfflW+igsSfcLTffiL*:. jmaKiP<y^f- 
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CBacillus Subtillus , variety niger ( B. 
5 globigii)3 0)jglv<? -f 'J TM^fiSMfflL (mi^O 

l.8x io 7 )cfir^4 -6 << y?-<r>&$\z**--7 

CO y - ju $ ft/;SS^Igt £ Z. £ K «fc O T>< 9 

•y a -f y h ifttt*#rfiy#L*LT48^M-f y 
i5 wftjft* L T&s< v 9' -fe y h to 

JPiiL-eLTy ^^^^-35° T48 

^ * - y y ju - y y j z M A * n o c <!: 

a - yco A7h* y S^gBSB^^ co l < y ^ 
f-^*±KffifflLx 35° T^v+i^-H/; 

y □ ^ co#^ a-7"iit'-«?'Df y -co^gJfi*j 

m i latiii^&gir^iFn-s^t-oco^i 

oco-f j--ycosp®ia e ^ 3 E)iilf{£M-#i«6$ 
nx -eLT*§|n]ir^[RjLTSJiJjnT^€.-oco 
■fi-yc7)sp®[SIo l4ilil!#y7'D7^ #J 
35 IK^aRlXSS L tz * J- - 7P«5«ai2U % 5 lEUi 

** w v ±\zfkW%mz9sLttv *>tii~sm*) y'°y . 

^ toft®®. W, 6 A|2IS.O'^ 6 B HliflXtfy 7* a 
y co^tEEI. m 7 ISUi*' -f K±ir»»flTIBlc% 
fj-y- ton/c^#y' o y tuxs? ° y ^ t - 

^fiDir^jiJ iF n/clx#y 7"d7? co#4?SI2l. D¥ 9 
BHi^$n/c^i-yco^|2| e ^1 0iS3Ji-y 
- h iFn/cja^^COSSB^-r^f^-r 

■r5ifli^<yyco#4?1121o ^1 1 EUi-y-^jft 
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fc£i^o^gE£%*-st*^>f;i'£ir-rsjg#T 4 xd^k, 15, 1 6 ^n, 1 

,<v?<r>mffl8T*tbZo 7,. 18 7°??, 19 Sft^^s 2 

IEIiriJ^T9, 10 1 1 1 . 2 2 , 2 3 , 2 4 ?§IiL + 

BbIMB*^-?'* 12 1 3, 1 R 2 5, 2 6 , 2 7 h\ T $>£ 0 




FIG. 2 



FIG. 3 
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FIG. 5 
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